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Screws are known as simple machine. Screw is 
important component especially in assembly 
process. Screws are used to join different type of 
materials like metals, plastics and natural wood. 
This research paper aimed to study about the 
fabrication of screw focusing on the countersunk 
screw. In this research, the fabrications of counter-
sunk screws are discussed thoroughly. The 
processes and machines involved in the fabrication 
of screw will be discussed. Advantages and 
disadvantages will also be revealed for the 
processes and machines involved in the fabrication 
of screw. Readers will be exposed to the knowledge 
of basic concepts in screw manufacturing. 
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Screws are important components especially in 
assembly. Screw is a type of fasteners that is used in 
joining different materials such as metals, woods 
and plastics. The screws normally made by alloy of 
steel, zinc or solid brass. There are many differences 
in the varieties of wood screws, based upon the 
gauge, length, head type and drive type of the screw. 
Screws have variety of shapes and sizes for different 
purpose. There many categories of screws such as 
wood screws, sheet metal screws, machines screws, 
socket screws and set screws. For the screws, there 
are many styles of head, for example, flat, oval, pan 
and round. The type of drive on the screws are 
Philips, slotted and combination of slotted and 
Philips drive. The wood screws are used to connect 
wood with wood and renowned for the clamping 
force that they provide strength for a joint. 
Countersunk screw is one of the screws used to join 
different types of wood.The countersunk head with 
a flat top can be used for general woodworking for 
example fitting hinges to doors.Flat-headed screws 
are designed for holes that are bored so they lay 
flush with the surface when they have been screwed 
in. The screw is called a countersunk because it can 
be tightening „flush‟ to the surface of the material. 
The research focused on the fabrication of the 
countersunk wood screw with size #8. In this 
research study, readers will be exposed to processes 
and machines involves in the fabrication of 
countersunk flat head wood screw from the raw 





Figure 1: Process of countersunk flat head screw 
 
The advantages and disadvantages of the processes 
and machines involved will be further explained in 
this article. 
 
The main objectives in this study: 
i. Determine the processes involved in the 
fabrication of counter-sunk screw 
ii. Identify suitable machines that used to fabricate 
the counter-sunk screw 
iii. Discuss the advantages and disadvantages of 
processes and machines involved in the 
fabrication of counter-sunk screw 
 
2.0 LITERATURE REVIEW 
 
This literature review is brief about the screw 
fabrication and the term that used in this study. The 
main term in this study was about screw 
manufacturing process with current techniques and 
using new machinery based on processes. 
 
2.1 Countersunk Flathead Wood Screw  
 
The countersunk flathead wood screw is a screw 
with flat head.  This type screw is usually will be 
used for created a smooth surface. When using 
countersunk, the head of the screw will be inserted 
below the timbers surface. Based on study, 





because of the head which can help to guide the 
component down but a hole should be predrilled 
first to ensure it can be straight and it is also may 
prevent the timber from splitting.It has been 
developed for application that requiring flush 
surfaces. It is also being recommended to be use in 
soft materials. This screw is made of steel plating 
with zinc and it can prevent corrosion that caused by 
water.  
 
2.2 Fabrication Process in Screw 
 
There will be four main processes involve in 
manufacturing a screw known as wire drawing 
process, cold heading process, heading slotting 
process and threading process. 
 
The first process is the wire drawing process. The 
raw material which is the stainless steel rods is 
inserted into the whole of the wire drawing machine 
that will create the wire to our desired size of screw 
which is size of 8. Then the wire drawn is collected 
by the box and is transferred to the next workstation 
which is the process of creating the head of the 
screw. 
Next, cold heading is a process which is uses a die 
forms and punches to create the variably shaped 
parts from a metal wire. The cold forming process is 
another name for cold heading. This process does 
not use heat to reshape a raw material but it is uses 
force driven by a punch to push the material through 
a die to form a new shape.  This process is also 
being able to reproduce the exact specifications 
reliably. The wire can be in a various grades of steel, 
copper, brass, or other alloys for which it is depends 
on the end use of the product. 
Flow by process is to create the slotted head to the 
screw known as heading slotting process. The blank 
from the previous process which is after the cutting 
process and creating head will be transferred to the 
next process by basic belt conveyer. The head 
slotting process is done in the automatic head 
slotting machine. It is used to make slots on heads of 
blank wood screws. The machine is easy to be used 
in operation. In this machine, the blank screw will 
queued by the machine. Then there is an aligned 
grip holds the blank screws while it is being slotted 
by the cutter. There is a water coolant pump to keep 
the cutter cool to avoid the cutter spoilt due to heat. 
The machine can be automated hence provide a 
great saving of labor and lubrication cost. 
 
The next process is to create the threading on the 
screw also known as threading process. The blank 
from the previous process which is after the slotting 
process will be transferred to the next process by 
basic belt conveyer. The machine used for the 
threading process is Automatic Screw Roll 
Threading Machine. Thread Rolling Machine is 
designed to make thread on the screw blanks. The 
machine is high speed, fully automatic production of 
a wide variety of threads. The machine is heavily 
constructed for heavy stability. Its main shaft is 
directly driven by motor. Its high speed and high 
accuracy ensures low wear rates of dies. 
 
2.2.1 Threading Process 
Based on our study, there are several methods that 
can be used in this process which are forming or 
rolling, removal process or machining, semi-
finishing and finishing or grinding, precision 
forming to near net shape, and non-conventional 
process. 
Forming process has some characteristics such as 
blanks of strong ductile metals like steels are rolled 
between threaded dies and large threads are hot 
rolled followed by finishing and smaller threads are 
straight cold rolled to desired finish. So, cold rolling 
attributes more strength and toughness to the 
threaded parts. It is widely used for mass production 
of fasteners. 
Flow by removal process which is accomplished by 
various cutting tools in different machine tools. The 
process will employed for wide ranges of threads 
and volume of production; from piece to mass 
production. It is widely used for high accuracy and 
finishing. 
For grinding process, it usually done for finishing 
after performing by machining or hot rolling but are 
often employed for direct threading on rods. The 
precision threads on hard or surface hardened 
components are finished or directly produced by 
grinding only. The process will employed for wide 
ranges of type and size of threads and volume of 
production. 
Precision forming to near net shape is no machining 
is required, slight grinding is often done, if needed 
for high accuracy and finishing product. For non-
conventional process when the situation not feasible, 
a high precision and micro threads are needed. 
2.2.2 Threading Rolling Method 
In thread rolling, the screw blanks will be 
automatically fed to the thread-cutting dies from a 
vibrating hopper. The hopper will guide the screw 
blanks down a chute to the dies, while in order to 
make sure they are in the correct feed position. Then 
the blank is being cut. The shifting work by plastic 
deformation is been used in order to accomplish the 
thread rolling with the help of a pair of dies with 




The rolling of external screw threads by flat dies is 
the basic principle in which the flat dies which one 
fixed and the other are moving parallel with three 
configurations which are horizontal, vertical, and 
inclined. Hardened cold die steel are made for all the 
flat dies and it is provided with linear parallel 
threads like grooves of geometry as that of the 
desired thread. This thread rolling by circular dies 
set occupy fewer space and simpler design, 
construction, operation, and maintenance. 
There are three techniques in this process which are 
thread rolling between two flat dies, thread rolling 
between a pair of circular dies, and thread rolling by 
sector dies. 
Circular dies with plunge (radial) feed has two 
identical circular dies with parallel axis are rotated 
in the same direction and speed. One stays fixed in a 
position the other is moved radially desirably 
depending upon the thread depth. For circular die 
with inherent radial feed is the forced penetration of 
the threads in the blank is accomplished not by 
radial shifting of one of the dies but gradual 
projection of the thread in arch median spiral over 
an angle on one of the dies. This makes the system 
simpler by eliminating a linear motion. 
In addition, the thread rolling by die sector is the 
simplest and fastest way of thread rolling enabling 
an easy auto feed of the blanks. The internal threads 
on large diameter and unhand metals can also be 
done if needed by using a screw such as threaded 
tool which will be rotated and pressed parallel 
against the inner cylindrical wall of the product. 
2.3 Machines Used In Manufacturing Process 
There are several process involves to manufacture 
the screw such as wire drawing process, screw 
heading process, semi-automated process, heading 
slotting process and threading process to complete 
the screw. For creation of screw head, the automatic 
wood screw heading machine use. The semi-
automated process is use by worker to make 
different type of setting for the screw design. For 
heading slotting process, the automatic head slotting 
machine used while Automatic Screw Roll 
Threading Machine used for threading process. 
Wire drawing machine is used to supply wire 
continuously into the next process. This machine is 
useful in screw production especially for mass 
volume production due to its mass loading of 
material and high duty performance and durability. 
In screw production, wire drawing machine will 
always be the first machine in all of the process. It is 
automated and very conventional since the workers 
only have to reload the wire when it is depleted. 
The cold heading process is automated by wood 
screw heading machine. This machine has been 
designed for high volume production with combined 
with long tool life. In this process, the wire fed from 
wire drawing machine will be prestraightened and 
cut into a designated length before the cold heading 
process. Then the piece of wire will be shared and 
forced into a die. The head of the screw will be 
formed according to the inner shape of die. This 
process is semi-automated since the workers only 
have to preset the setting need for the screw design. 
The head slotting process is done in the head 
slotting machine. It is used to make slots on heads of 
blank wood screws. The machine is easy to be used 
in operation. In this machine, the blank screw will 
queued by the machine. Then there is an aligned 
grip holds the blank screws while it is being slotted 
by the cutter. There is a water coolant pump to keep 
the cutter cool to avoid the cutter spoilt due to heat. 
The machine can be automated hence provide a 
great saving of labor and lubrication cost. 
Thread Rolling Machine is designed to make thread 
on the screw blanks. The machine is high speed, 
fully automatic production of a wide variety of 
threads. The machine is heavily constructed for 
heavy stability. Its main shaft is directly driven by 
motor. Its high speed and high accuracy ensures low 
wear rates of dies. 
2.4 Wood Screw Production Line 
Wood screw production is the one of the production 
line for a screw manufacturer. There are other parts 
which are similar with wood screw such as metal 
screw, rivets, bolts, nuts, studs and etc. These 
products can be grouped into part families because 
they have similarity in geometry and design. Hence, 
the processing steps will be similar in each part 
family. By organizing the production facilities into 
manufacturing cells that specialize in production of 
the screw and its part families, the firm is actually 
implementing a group technology. The examples are 
wood screw and a rivet both are cylindrical shape 
and threaded. 
In screw industry, there are some company have 
implemented cellular manufacturing system. The 
implementation of cellular manufacturing has 
greatly shortened the screw manufacturing lead 
times, reduce the WIP, and reduce setup times and 
so on. The advantages bring the company a lot of 
benefits and increase the efficiency of production 
line. Instead of using same type machine groupings, 
cellular manufacturing system aggregated the 
dissimilar machines into .cells, each of which is 
dedicated to the production of a part family or 
limited group of families. For example the wire 




machines and threading machines are allocated each 
in a cell instead grouping the machines by its type. 
There is a more advanced system of group 
technology cell which called flexible manufacturing 
system. The flexible manufacturing system is a 
manufacturing system in which there is some 
amount of flexibility that permits the system to react 
in the case of changes, whether predicted or 
unpredicted. Screw manufacturers are worth to 
implement this system in their production line 
because it can absorb large-scale changes such as 
insufficient of capacity, sudden increase in demand 
volume, new products types productions, machines 
breakdown and so on. 
2.5 Control System 
Control system is like a device that functions as a 
controller to other devices or systems. A control 
system can command, direct or regulate itself or 
other system. A control system can also be used to 
control manufacturing output. For example in screw 
manufacturing, a machine that uses control system 
is CNC lathe machine. This machine use a computer 
as a control to the machine system hence making it 
fully automated. CNC stands for “computer 
numerical control”. A machine that is CNC is 
control by a computer that controls the process done 
by the machine. 
In the older days, it is only called as numerical 
control (NC) because the tools of the machine are 
automated. Nowadays, since the use of computer 
increasing drastically, same goes as in 
manufacturing machine to make manufacturing 
process more effective. In CNC system, the 
commonly used programs in the modern system are 
computer-aided design (CAD) and computer-aided 
manufacturing (CAM). 
CNC lathe is a machine that uses CAM/CAD 
programs. CNC machines are used to replace the old 
multispindle lathe machine because CNC lathe is 
easy to set, easy to operate, easy to be repeatedly 
used and more accurate that the old lathe machines. 
In addition, CNC lathe machine can be updated with 
new CNC software that can provide new function or 
new feature to the machine itself.  The system of 
CNC is electronically operated using computer 
menu. Therefore, an operator or worker is needed to 
handle the system. This operator must be trained 
with special knowledge and skills in order to control 
the machine. 
2.6 Sensor 
The sensor also called as detector, which is a 
converter to measure a physical quantity and convert 
the signal which can be read by an observer or 
instrument. For screw manufacturing process, 
cutting force sensor will be used. In industry, cutting 
force sensor used to improve the cutting quality, to 
enhance efficiency and to reduce down time. The 
most modern cutting machinery is furnished with a 
cutting force sensor (e.g. transducer) to monitor and 
detect abnormal cutting process or cutting tool 
breakage. The cutting force sensor for measuring the 
variation of cutting force in a cutting machine 
includes a screw shape body to serve as a locking 
screw in a turret of the machine. 
The sensor has a pair of strain gauges at one end of 
the sensor to measure and detect the cutting force 
variations of a cutting tool held by the turret and 
send the signals to a pair of Wheatstone Bridges 
located at another end of the sensor. The signals are 
then filtered, amplified and analyzed for monitoring 
the cutting tool wear and/or breakage condition. The 
sensor is located close to the cutting point and 
therefore can generate high S/N (Signal/Noise) ratio 
and produces more precise measurements. The 
sensor is of low cost and does not take additional 
space and can be readily used in an existing machine 
without requiring expensive structural changes. 
The cutting force sensor used for the turret in a 
cutting machine is fixed to the cutting machine 
through a plurality of turret locking screws, consist 
of: 
a) The body of bolt shape including 
rectangular strut at the end of the bottom 
through transverse hole and a square head 
have another end for axial counter bore. 
b) The pair of strain gauges attached equally 
on two opposite surfaces of the strut below 
the transverse hole. 
c) The two Wheatstone Bridges located in the 
counter bore connecting with one end 
through signal wire. The strain gauges in 
the T-shaped channel and another end with 
a signal cable outside of the sensor. 
d) The slot opening have a predetermined 
dimension formed in the rectangular strut 
below the transverse hole toward the end 
and across two opposite surfaces where no 
strain gauges are mounted 
e) The body is shaped in the form similar to 
one of the locking screws locking the turret 
to the cutting machine, so it  able to replace 
one of the locking screws 
The cutting force sensor of claim 1, in the slot 
opening has a length in the range of 4-8 mm and a 
width in the range of 2-2.4 mm. After that, the 
cutting force sensor of claim 1, wherein the signal 
cable connects with a monitor means including 
signal amplifier and computer. The cutting force 
sensor of claim 1, where in the cutting machine is a 
single function cutting machine, CNC lathe or 




sensor of claim 1, where in the cutting machine is a 
press, stamping machine, milling machine or 
drilling machine. 
2.7 Screw Manufacturing Process 
In screw manufacturing process involve main 4 
processes known as material handling system is 
used for movement, storage, protection and control 
of material throughout the manufacturing and 
distribution process. Assembly line is the assembly 
process is unnecessary because screws are not 
assembled by separated parts, but there several 
process to finish the product(screw). Transfer line is 
the transfer line used is an automated transfer lines 
to transfer the screw from one workstation to the 
other workstation. Product Storage is a company 
may prefer to store complete manufactured product 
inside the store in the factory and some other 
companies may prefer to store the manufactured 
products in warehouse storage. 
2.7.1 Material Handling System 
Material handling is defined as the movement, 
storage, protection and control of material 
throughout the manufacturing and distribution 
process including their consumption and disposal. 
The material handling must be performed in safely, 
efficiently and profitable. It also ensures the right 
material in the right quantities is placed at the right 
locations. A material handling system should cover 
material in the whole process of manufacturing, 
from the raw material convert into finish product to 
reduce the damage on the material. 
The raw material used by manufacturer to fabricate 
screws is stainless steel wire rods. These wire rods 
are purchased from the supplier which transferred 
by external logistics. The wire rods will be stored in 
warehouse, labeled the code and placed in a dry 
sheltered corner. The wire rods are also bathed in 
the sulfuric acid to remove any rust particles. Then 
wires rod went into water and coated by phosphate 
to prevent the rods from rusting before the screw 
forming begin. This process is done by material 
equipment called gantry crane. In the following 
process of production, the example of material 
equipment used to move the part among the 
workstations includes hand trucks, powered trucks, 
rolling conveyer, gravity conveyer or even 
automated guided vehicles for those company which 
implemented flexible manufacturing system. 
2.7.2 Assembly Line 
The assembly line is a manufacturing process in 
which parts are added to a product in a sequential 
manner to create a finished product much faster than 
with handcrafting type method. In screw 
manufacturing process, assembly process is 
unnecessary since screws are not assembled by 
separated parts. However, the screws undergo 
several processes from the raw material until it 
becomes the finish product which is the screw. 
The first process is the wire drawing process. The 
raw material which is the stainless steel rods is 
inserted into the whole of the wire drawing machine 
that will create the wire to our desired size of screw 
which is size of 8.The next machine involve for the 
next process which is the creation of the screw head 
is the automatic wood screw heading machine. The 
cold heading process is automated by wood screw 
heading machine. The head of the screw will be 
formed according to the inner shape of die. This 
process is semi-automated since the workers only 
have to preset the setting need for the screw design. 
The flow by process is to create the slotted head to 
the screw. The blank from the previous process 
which is after the cutting process and creating head 
will be transferred to the next process by basic belt 
conveyer. The head slotting process is done in the 
automatic head slotting machine. The next process 
is to create the threading on the screw. The blank 
from the previous process which is after the slotting 
process will be transferred to the next process by 
basic belt conveyer. The machine used for the 
threading process is Automatic Screw Roll 
Threading Machine. 
2.7.2 Transfer Line 
In the process of making screws, we need to transfer 
the semi-finished screw from one process to the 
other process until the complete screw is produce. In 
this case of transferring, we need a transfer line. The 
transfer line used is an automated transfer lines 
involve automated machine to transfer the screw 
from one workstation to the other workstation. 
Automated transfer lines are use because the screw 
production is relatively high and involve multiple 
operations. 
 
There several advantages that can be obtained by 
using automated transfer line which is high rate of 
production, cut the cost of labor, reduce the Work In 
Progress (WIP), reduce lead time in manufacturing, 
reduce the workspace in the factory. Examples of 
devices to move material or product from one 
workstation to the other workstation is conveyer-
belt and monorail trolley. 
 
The process of cutting and making head, the blank 
screw with head is transferred to the next process 
which is the process of creating slotting head on the 
screw using basic conveyer belt. A basic belt 
conveyer is one of the many types of conveyer in 
manufacturing. This type of conveyer consists of 
two or more pulleys. These pulleys will hold one 




motorized or automated. As the belt moves forward, 
all the items on the belt are carried forward to the 
next workstation. 
 
2.7.3 The Product Storage 
 
Therefore, a very efficient storage system is needed 
to store the high production of screws. Some 
company may prefer to store complete manufactured 
product inside the store in the factory and some 
other companies may prefer to store the 
manufactured products in warehouse storage. There 
critical reason of storage is to store final products in 
a period of time and to avoid any damage to the 
final products. 
 
The end product of screw is transferred to the 
storage room or warehouse inside the factory using 
a programmed automated forklift truck. The screws 
are stored in a storage room in the factory before 
being transferred to a distribution center. The 
distribution center function is to store the product 
before distributing it to customers. The storage of 
the screws uses the randomized storage where the 
location of the product storage in the storage room is 
not fixed. The product can be stored at any empty 
location that is nearest in the storage room. 
 
The storage system in the storage room will be using 
a drive in pallet-rack system. Drive in pallet racking 
system is a kind of storage rack that allows the 
automated forklift to drive directly into the lane of 
stacked rows (called a bay). A drive in system is a 
system that uses the common entry and exit because 
the rack is a back to back rack. 
 
3.0 METHODOLOGY 
In this report of study, we discussed about 
countersunk screw. In order to do a research about 
the countersunk screw, we create a structure that can 
best describe the product. So we decided to seek any 
resources that related to countersunk screw 
including the material of countersunk screw, 
geometry detail, functions, machines involved, type 
of manufacturing system, production of screw, 
advantages and disadvantages etc. With the 
guideline that listed the important topic, we are able 
to focus our resources finding based on it. 
 The possible resources that provide the 
information of screw will be screw manufacturing 
factory, books, magazine, journal, article and 
internet. Unfortunately, we are not able to make a 
visit to any factory as there is no local screw 
manufacturer nearby in UUM. A visit to the screw 
manufacturing factory will definitely provide a lot 
of useful information to us. Hence, we can only 
search the information from the rest of resources. 
Then we will find the resource independently and as 
much as we can. To obtain the resources, the first 
attempt is go to the library in UUM. We borrowed 
some the related books and photocopy the related 
journals for references. Besides that, we also go to 
Uni Book Store which located in Varsity Mall to 
find any second hand book that write about 
countersunk screw. In addition, we attempt to search 
any related books and magazines in book store in 
nearby city, Changlun. Meanwhile, we surf the 
internet and type the related keyword in google 
search. We search articles, e-books, journals, and 
any reliable resources from the internet. In the 
internet, we also downloaded many pictures of 
screws, machines and any useful diagram as an aid 
in our report writings.  
Moreover, to get a better image on how the screw 
manufacturing process and the operation in the 
industry, we also open the youtube and watch 
related video. In the video, we see the real situation 
in the screw manufacturing instead of reading the 
written form resource. It helps us to get a better 
understanding of screw and acquire knowledge from 
what we seen. We can also justify the resources we 
found by observed the real operation of screw 
manufacturing in the video.  
After collecting the information, we try to categorize 
the information according to the subtopics. We have 
to make sure that there is no miss out of input and 
while handling the information. We also try to avoid 
the repetition of points in writing reports. Then we 
discussed on each information in the subtopic to 
extract the essence and important information. We 
also justify every information by refer to the most 
reliable resource. Then we will filter out the 
unwanted information that is unnecessary to be 
mention or confusable .Finally, we write the report 
in the structurally way as mentioned above step by 





In this part of our project, we will focus on the 
processes that involved in screw manufacturing. 
There are several processes in this screw 
manufacturing. However, the processes that been 
chosen are wire drawing process, cold heading 
process, heading slotting process, and also threading 
process. In order to creation of the complete screw, 
there are also having machines that involved such as 
the automatic wire drawing machine, the automatic 
wood screw heading, the automatic screw head 
slotting, and the automatic screw roll threading. 
Figure 2 below shows the machines that involved in 






      
Automatic Wire     Automatic Wood Screw 
Drawing Machine       Heading Machine 
 
                 
Automatic Screw Head   Automatic Screw Roll 
   Slotting Machine            Threading Machine 
Figure 2: Type of machines in screw manufacturing 
 
There are several types of machine and process that 
been used in order to manufacturing the screw. As 
we have mentioned, each process has its own 
machine involved. Furthermore, each machine has 

























































-high initial cost 
-if the material is 
sticky, belt 




 -Safety -a substantial 
Pallet-rack 
system 
-Productivity inventory of 
pallets is required 
-fork lift trucks 
must be able to 
reach pallets that 




5.0 DISCUSSION &CONCLUSION 
 
As a conclusion, we find out that screw need 
different kind of machines and processes to 
complete a screw. In this report, we include the 
figure regarding the detail diagram of the screw. 
Furthermore, the process of manufacturing such as 
material handling system, assembly line, transfer 
line and storage system give a good figure about the 
processes.  
 
There are several processes such as wire drawing 
process, the cold heading process, the head slotting 
process, the threading process. For the transfer line, 
there will be used AGV robot and other conveyer to 
transfer the product from one workstation to 
another. In this screw manufacturing, control system 
and sensor also will be used. However, there will be 
some strength and weakness about the screw 
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